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IMAGE RECORDING METHOD AND SYSTEM, IMAGE 
TRANSMITTING METHOD, AND IMAGE RECORDING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

5 The present invention relates to an image recording method, an image transmitting 

method, and an image recording apparatus, and in particular, to an image recording method, an 
image transmitting method, and an image recording apparatus wherein identification 
information identifying a subject is recorded in connection with the subject, as well as an 
image recording method and apparatus which records added-to-image information in 

10 connection with an image of a subject. 

Description of the Related Art 

Conventional medical systems introduced into hospitals have identification 
information on patients (patient IDs) and the patients' diagnosis images or case records 
relatedly recorded in a database so that the diagnosis images can be read out from the database 
15 for use as required. 

On the other hand, an image photographed using a digital camera is associated with a 
patient ID in the following manner: 

1) The patient ID (number) and the diagnosis image are photographed in connection 
with each other. Then, the photographed image is associated with the patient ID. 
20 2) The patient ID is input from a keyboard connected to the digital camera, and a 

folder identical to that for the patient ID is created so that a photographed image is recorded in 
this folder. 

The method 1) is cumbersome because it requires extra operations of photographing 
the patient ID and associating the photographed image with the patient ID. 

25 On the other hand, in the method 2), an operator manually inputs the patient ID, so 

that an input error is likely to occur, causing the patient to be mistaken for another patient. 
Further, if an input error occurs, it cannot be easily detected. Furthermore, since the 
keyboard is connected to the digital camera, it may obstruct the movement of the camera or a 
change in camera angle during photographing. 

30 Further, the recorded image is managed on the basis of a directory name or the like, 
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so that if only the image file is copied to another directory or the like, it cannot subsequently 
be associated with the patient ID. 

Furthermore, recent digital cameras allow recorded image information such as image 
format, the number of pixels, and compression rate to be properly set, so that the image may 
5 be mistakenly recorded in a form unsuitable for the database. 

An image capturing apparatus has been proposed which loads additional information 
such as a date or a note from an external device and records it in a recording medium in 
connection with a photographed image (Japanese Patent Application Publication No. 
10-56610). 

10 Further, a large number of cameras have been proposed which record GPS 

information such as latitude and longitude which is measured using a GPS (Global Positioning 
System) together with the photographed image. 

Furthermore, medical systems that have been introduced into hospitals in recent years 
relatedly record patients' identification information (patient JJD) and the patients' diagnosis 

15 images or case records in a database, so that the diagnosis images or case records can be read 
out from the database as required. However, to associate a photographed image and a patient 
ID with each other, for example, a patient ID (number) or a board having the patient's name 
written thereto and a diagnosis image are photographed in connection with each other, and 
then the patient image is input in connection with the photographed image. 

20 In this regard, the photographer may desire to check what additional information is 

recorded in connection with the photographed image. 

With the additional information such as a date or a note described in Japanese Patent 
Application Publication No. 10-56610, the photographer can check the contents of the 
additional information by displaying it on a display of the camera, but this may be impossible 

25 depending on the type of the additional information. 

For example, the GPS information described in Japanese Patent Application 
Publication No. 9-275542 comprises numerical values (degree/minute/second) representative 
of simple latitude and longitude and is accurate as locational information, but cannot be 
intuitively understood by the photographer even when displayed on the display. Accordingly, 

30 it cannot be determined whether or not the GPS information displayed on the display shows 
the actual photographed location. 

Likewise, with the above medical systems, even if a patient ID is displayed on the 
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display of the camera as additional information, it cannot be checked on the basis of the 
contents of the display whether or not this patient ID matches the patient ID imparted to the 
patient to be photographed. This results in the need for an extra operation of simultaneously 
photographing the patient and the patient ID (number) or the like and associating the 
5 photographed image with the patient ID. This is cumbersome. 

Further, with a large amount of additional information, the restricted display of the 
camera (for example, a character liquid crystal) does not allow the entire information to be 
displayed, thereby also preventing the photographer from checking what additional 
information is added to the image. 

10 SUMMARY OF THE INVENTION 

The present invention is provided in view of these circumstances, and it is an object 
thereof to provide an image recording method and apparatus which can simplify the input of 
identification information on a subject, which enables an easy check on the correspondence 
between the subject identification information input before photographing and the subject to 
15 be photographed, and which can automatically record information in a format suitable for a 
database. 

It is another object of the present invention to provide an image transmitting method 
which can simplify the input of information on the destination of an image and which can 
automatically transmit a photographed image to a destination corresponding to the destination 
20 information. 

It is yet another object of the present invention to provide an image recording method 
and system wherein if additional information input from an external device is recorded in 
connection with an image of the subject, a camera can be used to easily check what 
added-to-image information is added, whether or not the added-to-image information is 
25 correct as information added to the image of the subject, and the like. 

To attain these objects, the present invention provides an image recording method 
characterized by comprising an information loading step of loading identification information 
on a subject and subject information used by a photographer to confirm the subject, in a digital 
camera before photographing the subject, a display step of displaying, on the basis of the 
30 subject information, subject information on a display device of the digital camera, a 

photographing step of photographing the subject using the digital camera after confirming the 
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subject on the basis of the display on the display device, and a recording step of recording the 
photographed image of the subject in connection with the identification information loaded in 
the information loading step. 

That is, the display device of the digital camera displays the subject information on 

5 the subject to be photographed, so that before photographing, thereby enabling the subject to 
be confirmed on the basis of the displayed subject information. In this regard, the 
photographed image of the subject has his or her identification information recorded thereon in 
connection therewith. However, the subject identification information and the subject 
information are on a one-to-one correspondence, so that the subject image confirmed on the 

10 basis of the subject information is associated with the subject identification information. 

Preferably, the image recorded in connection with the identification information is 
saved to a database. 

Preferably, the information loading step comprises a step of reading the subject 
identification information from a recording medium having the identification information 

15 recorded thereon, a step of reading the subject information corresponding to the read 

identification information, from the database having the subject information already stored in 
connection with the subject identification information, and transmitting the subject 
information read from the database, to the digital camera together with the identification 
information read from the recording medium. 

20 That is, the identification information and the subject information are automatically 

loaded in the digital camera by reading the identification information from the recording 
medium such as a card. Thus, the subject identification information can be easily input, and 
input errors can be prevented because this invention requires no manual inputs. 

Preferably, the step of reading the identification information reads plural pieces of 

25 identification information so that these pieces can be accumulated, and the transmitting step 
transmits the identification information and the subject information in response to an 
information obtainment request from the digital camera. 

Preferably, while the subject identification information and the subject information 
are being transmitted to the digital camera, the digital camera is inhibited from being used for 

30 photographing. 

Preferably, the information loading step loads recorded image information containing 
at least one of image format, the number of pixels, compression rate, file size, and image 
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aspect ratio, and the digital camera records a photographed image on the basis of the loaded 
recorded image information. Thus, in a digital camera that allows the recorded image 
information to be properly set, the recorded image information can be automatically set for a 
format suitable for an image database. 

5 Preferably, the subject information contains at least one of the subject's photograph 

and name. If the subject is a human being, the photograph shows the subject's face, and the 
name is this person's. 

Preferably, the recording step records the identification information loaded in the 
information loading step, in a header part of an image file in which the photographed subject 

10 image is recorded, thereby associating the identification information with the image. 

Further, the present invention provides an image transmitting method characterized 
by comprising an input step of inputting destination information from an external device to a 
digital camera, the information being indicative of a destination of an image, a photographing 
step of photographing a subject using the digital camera, a recording step of recording the 

15 photographed image of the subject in connection with the destination information input in the 
input step, and a transmitting step of transmitting the photographed subject image to the 
destination corresponding to the destination information, on the basis of the destination 
information recorded in connection with the image. That is, by loading the image destination 
information from the external device, the photographed image can be transmitted to the 

20 destination indicated by the destination information. 

Further, the present invention provides an image recording apparatus characterized by 
comprising an input device which reads identification information on a subject from a 
recording medium having the identification recorded thereon, an information transmitting 
device which reads subject information corresponding to the read identification information, 

25 from a database having the subject information already stored in connection with the subject 
identification information and transmitting the subject information read from the database, 
together with the identification information read from the recording medium, a receiving 
device which receives the identification information and the subject information, a display 
device which displays the subject information on the basis of the received subject information, 

30 a photographing device which photographs the subject, and a recording device which records 
the photographed subject image in connection with the received identification information. 
Further, an image recording apparatus according to the present invention is 



characterized by comprising an input device which reads subject identification information 
and subject information from a recording medium having the identification information and 
the subject information recorded thereon, a display device which displays the subject 
information on the basis of the read subject information, a photographing device which 
photographs the subject, and a recording device which records the photographed image of the 
subject in connection with the read identification information. 

Preferably, the recording medium is a card, magnetic card, or IC card having a bar 
code recorded thereon, and the input device is a card reader. 

Preferably, the image recording apparatus has a communication device which 
transmits the image recorded in connection with the identification information, to the database. 
Further, preferably, the recording device records the identification information in a header part 
of an image file in which the photographed subject image is recorded. 

Further, the present invention provides an image recording method characterized in 
that added-to-image information added to an image of a subject and display information 
associated with the added-to-image information are input to a digital camera from an external 
device, and the digital camera displays the display information on a display device thereof on 
the basis of the display information input from the external device, and after photographing the 
subject, records an image of the subject and also records the added-to-image information input 
from the external device in connection with the image. 

That is, the information input from the external device is classified into 
added-to-image information and display information. The added-to-image information is 
recorded in connection with an actually photographed image, whereas the display information 
associated with the added-to-image information is displayed on the display device of the 
camera. The photographer can check the contents or correctness of the added-to-image 
information recorded in connection with the image by viewing the display information 
displayed on the display device of the camera. 

Preferably, the added-to-image information contains at least either numerical 
locational information on the subject or identification information already imparted to the 
subject. Further, preferably, the display information is used by the photographer to check at 
least either the contents or correctness of the added-to-image information added to the subject 
image, and is either text information or image information which can be displayed on the 
display device. 
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For example, if the added-to-image information is a numerical value indicative of the 
location of the subject as in the case with GPS information, the associated display information 
is a text information such as a place name corresponding to the locational information. Thus, 
the photographer can understand the locational information added to the subject image on the 
5 basis of the place name, and can also determine whether or not this locational information is 
correct. Further, if the subject is a person and the added-to-image information is 
identification already added to this person, then the associated display information is 
indicative of his or her name and a photograph of his or her face. The subject identification 

IS 

Q information (added-to-image information) and the information (display information) indicative 

y|. 

jpi 10 of the subject's name and a photograph of his or her face are on a one-to-one correspondence, 
j; | so that once the subject is confirmed on the basis of the display information, a subsequently 
photographed image of the subject and automatically added identification information added 
.-Ms, to the image are exactly associated with each other. 

K Preferably, the added-to-image information is binary, and the display information is a 

hi 

0 15 text corresponding to the binary information. Further, preferably, the added-to-image 

I :;: information is recorded in a header part of an image file in which an image of the subject is 

1 is! 

recorded. 

Further, the present invention provides an image recording system characterized by 
comprising an external device which outputs added-to-image information added to an image 
20 of a subject and display information associated with the added-to-image information, and a 
digital camera having a display device which displays the display information on the basis of 
the display information input from the external device and a recording device which records 
an image of the subject after the subject has been photographed and records the 
added-to-image information input from the external device, in connection with the image. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

The nature of this invention, as well as other objects and advantages thereof, will be 
explained in the following with reference to the accompanying drawings, in which like 
reference characters designate the same or similar parts throughout the figures and wherein: 

Fig. 1 is a view showing a system configuration for an image recording apparatus 
30 according to the present invention; 

Fig. 2 is a block diagram showing the internal construction of the medical database 
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shown in Fig. 1; 

Fig. 3 is a view showing an example of various information on patients arranged and 
managed on the basis of their IDs; 

Fig. 4 is a block diagram showing the internal construction of the digital camera 
5 shown in Fig. 1; 

Fig. 5 is a view showing an example of patient information displayed on a liquid 
crystal monitor of the digital camera shown in Fig. 1; 

Fig. 6 is a view showing the recorded structure of a JPEG image file; 

Fig. 7 is a flow chart used to describe an image recording method according to the 
10 present invention; 

Fig. 8 is a view showing a system configuration for an image transmitting method 
according to the present invention; 

Fig. 9 is a view showing an example of recorded header names and recorded values in 
a header part of an image file; 
15 Fig. 10 is a flow chart used to describe an image transmitting method according to the 

present invention; 

Fig. 1 1 is a schematic view showing an image recording system according to the 
present invention; 

Fig. 12 is a view showing the display of various modes provided on a mode setting 

20 dial; 

Fig. 13 is a block diagram showing the internal construction of the digital camera 
shown in Fig. 11; 

Fig. 14 is a block diagram showing the internal construction of the car navigation 
apparatus shown in Fig. 11; 
25 Fig. 15 is a view showing the contents of display information and added-to-image 

information received by the digital camera from the car navigation apparatus; 

Fig. 16 is a view showing the structure of an image file with added-to-image 
information attached thereto and which has been received from the car navigation apparatus; 

Fig. 17 is a view showing an example of a monitor screen of a camera, displaying 
30 display information or the like before positional information is updated; 

Fig. 18 is a view showing an example of the monitor screen of the camera, displaying 
display information or the like after the positional information has been updated; 



Fig. 19 is a flow chart used to describe the operation of the digital camera and car 
navigation apparatus performed when the positional information is updated; 

Fig. 20 is a flow chart used to describe the operation of the digital camera during 
photographing; 

5 Fig. 21 is a view showing the contents and data structure of display information and 

added-to-image information received by a digital camera of a hospital from an external device; 

Fig. 22 is a view showing an example of a monitor screen of the camera, displaying 
display information and others before patient information is updated; and 

Fig. 23 is a view showing an example of the monitor screen of the camera, displaying 
10 display information and others after the patient information has been updated. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of an image recording method, an image transmitting method, 

and an image recording apparatus according to the present invention will be described below 

with reference to the drawings. 
15 Fig. 1 is a view showing a system configuration for an image recording apparatus 

according to the present invention. 

The system shown in this figure is applied to a medical system and is composed of an 

input device 10 such as a card reader or a bar code reader, a computer 12, a digital camera 30, 

and a medical database 20. 
20 The input device 10 reads out a patient ID (number) from an ID card 1 1 having a bar 

code indicative of the patient ID recorded thereon, and transmits the ID to the computer 12. 

The ID card 11 is not limited to the card having the bar code recorded thereon, but may be 

another recording medium such as a magnetic card or an IC card. 

The computer 12 reads out, from the medical database 20, patient information such as 
25 a photograph of the face of the corresponding patient or his or her name which is used to 

confirm the patient based on the patient ID input from the input device 10, and transmits the 

patient information to the digital camera 30 by radio communication together with the patient 

ID. 

Fig. 2 is a block diagram showing the internal construction of the medical database 

30 20. 

As shown in this figure, the medical database 20 comprises an antenna 202 and a 
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transmission and reception circuit 204 both of which are used to execute 
Bluetooth-conforming radio communication with the digital camera 30, a communication line 
JJF 206 which can transmit and receive required information such as patient IDs, photographs 
of their faces, and their names to and from the computer 12, a CPU 208 which controls the 
entire medical database 20, a system memory 210 composed of a ROM having programs, 
various constants, and others written thereto to operate the CPU 208 and a RAM used as a 
work area when the CPU 208 executes a process, and a mass storage device 212 having 
various data on each patient recorded thereon. 

Fig. 3 shows an example of various information on patients arranged and managed on 
the basis of their IDs. The information shown in this figure is stored in the mass storage 
device 212 of the medical database 20 so as to be retrieved using patient IDs or the like. 

Upon receiving a request for information on a patient and his or her ID from the 
computer 12 via the communication line I/F 206, the medical database 20 reads out a 
photograph of the patient's face and his or her name corresponding to the patient ID, from the 
mass storage device 212 on the basis of the patient ID, and returns these data to the computer 
12. Further, the medical database 20 retains recorded image information such as the image 
format of images available in the database, the number of pixels in the image, compression 
rate, file size, and image aspect ratio, and transmits these pieces of information to the 
computer 12 together with the patient information. 

The computer 12 transmits the patient ID input from the input device 10, the 
photograph of the patient's face and his or her name received from the medical database 20 on 
the basis of the patient ID, and the recorded image information, to the digital camera 30 by 
radio communication. 

Fig. 4 is a block diagram showing the internal construction of the digital camera 30. 
As shown in this figure, a photographing system of the digital camera 30 is provided with a 
photographing section 302 which forms an image of a subject on a light receiving surface for 
photoelectric conversion and outputs the image data obtained, a central processing unit (CPU) 
304 which controls the entire digital camera 30 and also controls image data sampling timings, 
recording of image data, communication, display, generation of directories into which images 
are classified, and the like, a signal processing section 306 which executes white balance 
correction, gamma correction, and the like, and an A/D converter 308 which converts analog 
image signals into digital image data. 
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Further, an input system of the digital camera 30 is provided with an operating section 
310 including a shutter button, a mode switching dial, a menu key, and a multi-function cross 
key, and an I/O port 312 which converts signals for various pieces of information input from 
the operating section 310. 

Further, an image converting system of the digital camera 30 is provided with a 
compressing and expanding section 320 which controllably compresses image data by a 
method typified by JPEG or MPEG and which controllably expands the compressed data, and 
a card interface 326 which converts image data so that the data can be written to or read from a 
detachable memory card 322 via a card slot 324. 

The CPU 304 has a memory 330 comprised of a ROM having operation programs 
and various constants stored therein and a RAM as a storage device which is used as a work 
area when any of the programs is executed and which allows images to be recorded therein, a 
non- volatile memory 332 as a storage device which can retain various constants and 
information relating to the operation of the digital camera 30 even during power interruption, a 
calendar clock 334 which manages photographed dates, and a strobe control device 342 which 
controls emissions from a strobe 340 emitting light to compensate for the insufficiency of the 
quantity of light for the subject during photographing, all these components connected to the 
CPU 304 via a bus 350. 

The communication device of the digital camera 30, used to transmit and receive 
image data or the like to and from an external device by communication, is composed of a 
transmission and reception circuit 360 which allows the transmission and reception of 
information such as image data and patient information between the computer 12 and the 
medical database 20 and the image display device 40, and an antenna 362 which transmits and 
receives carrier waves and data. 

A display system of the digital camera 30 is provided with a liquid crystal monitor 
372, a D/A converter 374 which converts image data into a signal to be displayed on the liquid 
crystal monitor 372, a frame memory 376 composed of a VRAM or the like which temporarily 
stores images and information to be displayed, and an OSD 378 which displays characters 
such as names as well as messages on a screen. 

The digital camera 30 constructed as described above displays a photograph of a 
patient's face and his or her name on the liquid crystal monitor 372 on the basis of patient 
information received from the computer 12. Fig. 5 shows an example of patient information 
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displayed on the liquid crystal monitor 372. 

The photographer confirms the patient as a subject on the basis of the photograph of 
the patient's face and his or her name displayed on the liquid crystal monitor 372, and then 
photographs the affected part of the patient using the digital camera 30. In recording the 
photographed image in an image file, the digital camera 30 records the patient ID in a header 
part of the image file. Fig. 6 shows the recorded structure of a JPEG image file. The digital 
camera 30 records the patient ID by filling it in an "APP1" portion of the header part of the 
image file. 

Subsequently, the digital camera 30 transmits the image file with the patient ID 
recorded in the header part thereof, to the medical database 20 and the image display device 40 
by radio. 

The digital camera 30 allows the recorded image information such as the image 
format, number of pixels, compression rate, file size, and image aspect ratio to be properly set. 
However, when the digital camera 30 receives recorded image information from the computer 
12, the received image information is automatically set. A photographed image is recorded 
on the basis of the automatically set recorded image information. Further, in this 
embodiment, the recorded image information transmitted from the computer 12 is set in the 
digital camera 30, but the computer 12 may communicate with the digital camera 30 to obtain 
recorded image information which can be set in the digital camera 30 and may then select the 
optimum piece of recorded image information for an image to be handled by the medical 
database 20 and transmits this piece of information. 

Now, an image recording method according to the present invention will be described 
with reference to the flow chart shown in Fig. 7. 

First, the input device 10 installed at a reception desk reads the patient's ID card 11 to 
obtain a patient ID (step S 10). The patient ID input to the input device 10 is transmitted to 
the computer 12 (step SI 2). 

The computer 12 obtains patient information and recorded image information from 
the medical database 20 using the patient ID as a key, and then transmits these pieces of 
information to the digital camera 30 together with the patient ID (steps S14 and SI 6). 

The digital camera 30 automatically sets the image format, number of pixels, 
compression rate, and others on the basis of the received recorded image information (step 
S18), and displays a photograph of the patient's face and his or her name on the liquid crystal 
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monitor of the camera on the basis of the received patient information to confirm the patient as 
a subject (step S20). 

After the confirmation has been completed, the digital camera 30 photographs the 
affected part of the patient (step S22). While the digital camera 30 is receiving information 
such as the patient ID and patient information, it is prohibited from photographing and is 
allowed to do it after the reception has been completed. 

In recording the photographed image in an image file, the digital camera 30 fills the 
patient ID obtained in a header part of the image file together with the patient information 
(step S24). Thus, the patient confirmed on the liquid crystal monitor and the patient ID filled 
in the header part of the file for the patient's photographed image are associated with each 
other. 

Subsequently, the digital camera 30 transmits the image file with the patient ID 
recorded in the header part, to the medical database 20 and the image display device 40 by 
radio (step S26). The image communicated by radio is automatically registered in the 
medical database 20 on the basis of the patient ID. 

In this embodiment, when the patient ID is input via the ID card 11, the computer 12 
immediately transmits the patient ID and the information obtained from the medical database, 
to the digital camera 30. However, the computer 12 may accumulate patient IDs input via the 
input device 10, in order of input so that whenever the appropriate switch of the digital camera 
30 is operated to transmit a request for information such as a patient ID or patient information 
to the computer 12, the computer 12 can transmit the corresponding information in order of 
input. 

Further, an ID card with a patient ID, patient information, and the like recorded 
thereon may be used so that the input device 10 can read the patient ID and patient information 
from the ID card and transmit the read information directly to the digital camera 30. In this 
case, neither the computer 12 nor the medical database 20 is required. 

Furthermore, in this embodiment, the patient information used to confirm the patient 
on the liquid crystal monitor comprises a photograph of the patient's face and his or her name, 
but other information may be used as long as it allows the patient to be ascertained. 

Moreover, in this embodiment, the image recording method and apparatus according 
to the present invention is applied to a medical system, and the subject is the affected part or 
the like of the patient. However, the present invention is not limited to this aspect but is 
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applicable to photographing of a person, a product, or the like. If the subject is a product, it 
can be confirmed by displaying a photograph or the name of this product. 

Fig. 8 shows a system configuration for an image transmitting method according to 
the present invention. 

The system in this figure is composed of a personal digital assistant (PDA) 50, a 
digital camera 60, a mobile phone 70 to which an image from the digital camera is transmitted, 
and a printer 80. The image transmitted to the mobile phone 70 is transmitted to a main 
server 92 and an FTP (File Transfer Protocol) server 94 via a dial-up server 90 as described 
above. 

The PDA 50 has personal information on the photographer, destination information 
on the destination of images, and the like recorded therein. The personal information 
includes the photographer's address, name, telephone number, and age, and the destination 
information includes the telephone number, PPP (Point-to-point Protocol) telephone number, 
PPP account, PPP password, and electronic mail address of the mobile phone 70, and the 
address, mail account, mail password, FTP server address, FTP account, and FTP password of 
a mail server. Further, the PDA 50 has a communication function of communicating with the 
digital camera 60 to transmit information to be recorded in a header portion of an image 
photographed using the digital camera 60 and data on a position of the header at which the 
information is to be recorded. 

The digital camera 60 is constructed in the same manner as the digital camera 30 
shown in Fig. 4. The digital camera 60 communicates with the PDA 50 by radio to receive 
the destination information or the like from the PDA 50 and fills it in the header portion of the 
image file for the photographed image. Fig. 9 shows an example of recorded header names 
and recorded values in a header part of an image file. 

The mobile phone 70 has a communication device which communicates with a public 
telephone line by radio and a communication device which executes Bluetooth-conforming 
radio communication with the digital camera 60 so that information such as an image received 
from the digital camera 60 can be transmitted to a dial-up server 90 through dial-up 
connection. 

The mobile phone 70 can be connected to the dial-up server 90 via a dial-up operation, 
and information received from the mobile phone 70 is transmitted to the mail server 92 and the 
FTP server 94. 
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Now, an image transmitting method according to the present invention will be 
described with reference to the flow chart in Fig. 10. 

First, the PDA 50 specifies destination information indicative of that portion of a 
header part of an image file in which an image photographed using the digital camera 60 is 
filled, as well as personal information and other information, and then transmits these pieces 
of information to the digital camera 60 (step S50). 

The non-volatile memory in the PDA 50 has one or more pieces of destination 
information so that specified destination information can be properly transmitted to the digital 
camera 60. Further, the device which notifies the digital camera 60 of information to be 
filled in the photographed image is not limited to the PDA 50 but may be another external 
device. 

Next, the digital camera 60 photographs and records an image to be transmitted, and 
fills the received information in a specified position of the image file for the image (step S54). 
The process from steps S50 to S54 is repeated a required number of times. 

Once the photographing with the digital camera 60 has been completed, the camera is 
switched from a photographing mode to an image data processing mode (steps S56 and S58). 

When switched to the image data processing mode, the digital camera 60 
automatically detect what is recorded in the header part of the photographed image, and 
execute the transmission of an electronic mail, the uploading of data in a server, print output, 
and other processes depending on the recorded contents (step S60). 

If the header part contains the following information: 

• Mobile-phone 

• PPP-TEL 

• PPP- Account 

• PPP-Password 

• e-mail 

then the digital camera 60 connects to the dial-up server 90 via the mobile phone 70 using a 
dial-up operation for transmission of e-mail or uploading to a server (step S62). The digital 
camera and the mobile phone communicate data with each other by radio. The 
"Mobile-phone" number enables the determination of the mobile phone with which the digital 
camera communicates. The telephone number, account, and password for the dial-up 
operation correspond to the recorded values of "PPP-TEL", "PPP- Account", and 
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"PPP-Password", respectively (see Fig. 9). 

If the header part contains the following information: 

• Mail-Server 

• Mail- Account 
5 • Mail-Password 

then an electronic mail is transmitted using image data as an attached file (step S66). The 
mail server, account, and password for mail transmissions correspond to the recorded values of 
"Mail-Server", "Mail-Account", and "Mail-Password", respectively (see Fig. 9). 

On the other hand, if the header part contains the following information: 
10 • FTP-Server 

• FTP- Account 

• FTP-Password 

then the image data is uploaded in the server in accordance with the FTP. The FTP 
destination, account, and password correspond to the recorded values of "FTP-Server", 

15 "FTP-Account", and "FTP-Password", respectively (see Fig. 9). 

Once the transmission in step S66 or S68 is completed, the dial-up connection is 
cleared, and the digital camera 60 deletes the header, related to the transmission, from the 
transmitted image (step S70) to complete the process. 

On the other hand, if the "Printer" header contains a recorded value (information on 

20 the printer at the destination) as shown in Fig. 9, the process proceeds from step S60 to step 
S72. At step S72, the digital camera 60 transmits image data to the printer 80 by radio. 
After transmitting the image data to the printer 80, the digital camera 60 deletes the header 
from the image data (step S70) to complete the process. 

The destination information, which is indicative of the destination of the 

25 photographed image, is not limited to that shown in Fig. 9 but may be other information. In 
short, it has only to be used to automatically transmit the photographed image to the desired 
destination. Further, information such as the size of sheets to be printed and specified print 
resolution or personal information which does not relate to processing on the image data may 
be filled together with the destination information. Furthermore, the printing and 

30 transmission of the image data and other processes may be executed for each image data or a 
plurality of images may be processed together. Alternatively, if plural pieces of destination 
information are input to the digital camera, the photographed image may be simultaneously 
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transmitted to a plurality of destinations on the basis of the plural pieces of destination 
information. 

Further, the PDA transmits the destination and other information, which is filled in 
the image, to the camera, but the camera may request the PDA to transmit the information. 
5 This request may be issued whenever the photographer performs a required operation or 
during photographing (that is, when the shutter button is operated or the photographing mode 
is set). Furthermore, in this embodiment, the camera transmits the information via the mobile 
phone, but the order of transmission may be the camera PDA, mobile phone, and server or the 
camera, PDA, and server. 
10 In this embodiment, the header is removed after the transmission of the image has 

been completed, it need not be removed. Alternatively, the image file may be deleted after 
the transmission of the image has been completed. Furthermore, in this embodiment, the 
camera interprets the information filled in the header to process the image data. However, a 
recording medium having the image file recorded thereon may be taken out from the camera 
15 and the data may be processed using other device such as a personal computer. 

As described above, according to the present invention, when the subject 
identification information is recorded in the photographed image of the subject in connection 
therewith, the identification information is read from the recording medium such as a card to 
automatically load, in the digital camera, the subject identification information and the subject 
20 information used by the photographer to confirm the subject. Accordingly, the subject 
identification information can be easily input, and no manual inputs are required, thereby 
preventing input errors. Further, the subject information loaded in the digital camera is 
displayed on the display device of the digital camera. Consequently, the photographer can 
confirm the subject on the basis of the displayed subject information before photographing the 
25 subject, thereby exactly associating an image of the subject with the subject identification 
information. 

Further, the digital camera, which allows the recorded image information such as the 
image format, number of pixels, compression rate, file size, and image aspect ratio to be set, 
records the photographed image on the basis of externally loaded recorded image information. 
30 Consequently, the image can be recorded in a format suitable for an image database as the 
destination of the image. 

Furthermore, according to the present invention, the image destination information is 
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loaded from the external device, thereby enabling the photographed image to be automatically 
transmitted to the destination corresponding to the destination information. 

Now, a preferred embodiment of an image recording method and system according to 
the present invention will be described. 
5 Fig. 11 is a schematic view showing an embodiment of the image recording system 

according to the present invention. 

The image recording system shown in this figure is composed of a digital camera 400 
and an external device (in the embodiment, a car navigation apparatus) 500 which provides the 
fil digital camera 400 with added-to-image information added to an image of the subject as well 
p\% 10 as display information. 

i ! I The digital camera 400 is provided with an operating section including a liquid 

M crystal monitor 402, a power switch 404, a release button 406, a mode setting dial 408, an 

jji* erase button 410 which erases images, a setting button 412 which sets photographing 
\ * conditions and print and various other items and updates added-to-image information (for 

15 example, GPS information) according to the present invention, an up, down, right, and left 

I !h button 414, and other buttons. 

I i| 

The mode setting dial 408 sets various modes for the digital camera 400, that is, sets 
any of a setup mode (Setup), a photographing mode (Cam), a play mode (Play), and a 
connection mode (PC) in which connection to a personal computer or the like is established as 
20 shown in Fig. 12. 

Further, the car navigation apparatus 500 is composed of a car navigation apparatus 
main body 502 having a GPS antenna 501, a map database (not shown), and others, and of a 
liquid crystal monitor 504. 

The digital camera 400 and the car navigation apparatus main body 502 each have a 
25 built-in antenna (not shown) for radio communication (for example, Bluetooth-conforming 
short-distance radio communication). The car navigation apparatus main body 502 transmits 
added-to-image information and display information to the digital camera 400 by radio. 

The added-to-image information transmitted from the car navigation apparatus main 
body 502 is GPS information representative of latitude, longitude, and altitude. The display 
30 information contains texts such as a place name and tourist information as well as an image 
such as a map, all these pieces of information being read out from the map database on the 
basis of the GPS information. 
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Upon receiving the added-to-image information and display information from the car 
navigation apparatus main body 502 in the setup mode, the digital camera 400 displays the 
display information on the liquid crystal monitor 402 of the digital camera 400. In this 
regard, the added-to-image information may be displayed on the liquid crystal monitor 402 
5 together with the display information. 

On the basis of the display information (a place name, a map, and the like) displayed 
in the monitor 402, the photographer can determine whether the correct GPS information has 
been obtained for the photographed location. That is, if only the GPS information is 
displayed, it cannot be intuitively understood whether or nor the GPS information is 
10 representative of the photographed location. However, with a place name and the like 

displayed, it can be understood whether or not the place name and the like correspond to the 
photographed location. 

Subsequently, when the digital camera 400 is switched to the photographing mode 
and the release button 406 is operated to photograph the subject, the image of the subject is 
15 recorded on the recording medium such as a memory card in a file format. At this time, the 
added-to-image information (GPS information) obtained during photographing is recorded in 
the header part of the image file. The display information such as a place name is used to 
recognize added-to-image information added to the subject image and is not recorded in the 
header part of the image file. 
20 Fig. 13 is a block diagram showing the internal construction of the digital camera 

400. 

As shown in this figure, a photographing system of the digital camera 400 is provided 
with a photographing section 420 which forms an image of the subject on a light receiving 
surface for photoelectric conversion and outputs the image signal obtained, a central 

25 processing unit (CPU) 422 which controls the entire digital camera and also controls sampling 
of image signals, recording of images, communication, display, generation of directories into 
which images are classified, and the like, a signal processing section 424 which executes white 
balance correction, gamma correction, and the like, and an A/D converter 426 which converts 
analog image signals into digital image data. 

30 Further, an input system of the digital camera 400 is provided with an operating 

section 428 including the power switch 404, release button 406, mode setting dial 408, setting 
button 412, and up, down, right, and left button 414 shown in Fig. 11, and an I/O port 430 
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which converts signals for various pieces of information input from the operating section 428. 

Further, an image converting system of the digital camera 400 is provided with a 
compressing and expanding section 432 which controllably compresses image data by a 
method typified by JPEG or MPEG and which controllably expands the compressed data, and 
a card interface 438 which converts image data so that the data can be written to or read from a 
detachable memory card 434 via a card slot 436. 

The CPU 422 has a memory 440 comprised of a ROM having operation programs 
and various constants stored therein and a RAM as a storage device which is used as a work 
area when any of the programs is executed and which allows images to be recorded therein, a 
non-volatile memory 442 as a storage device which can retain various constants and 
information relating to the operation of the digital camera 400 even during power interruption, 
a calendar clock 444 which manages photographed dates, and a strobe control device 448 
which controls emissions from a strobe 446 emitting light to compensate for the insufficiency 
of the quantity of light for the subject during photographing, all these components connected 
to the CPU 422 via a bus 450. 

The communication device of the digital camera 400 is composed of a built-in 
antenna 452 which receives the added-to-image information and display information from the 
car navigation apparatus 500, and a radio interface 454. 

A display system of the digital camera 400 is provided with a liquid crystal monitor 
402, a D/A converter 456 which converts an image into a signal to be displayed on the liquid 
crystal monitor 402, a frame memory 458 composed of a VRAM or the like which temporarily 
stores images and information to be displayed, and an OSD 460 which displays characters 
such as names as well as messages on a screen. 

Fig. 14 is a block diagram showing the internal construction of the car navigation 
apparatus 500. 

As shown in this figure, the car navigation apparatus 500 is provided with a map 
database 5 10 such as a CD-ROM which has map information recorded thereon and including 
image information such as maps and text information such as the names of places and tourist 
information, and is also provided with a GPS unit 512. 

The GPS unit 512 is connected to a GPS antenna 501 attached to, for example, a rear 
window of a vehicle. The GPS antenna 50 1 captures electric waves transmitted from a 
plurality of artificial satellites (not shown) for the GPS, and outputs the electric waves to the 
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GPS unit 512. The GPS unit 512 demodulates the electric waves input from the GPS antenna 
501, and measures the current latitude, longitude, altitude, and the like of the vehicle on the 
basis of the demodulated signals. 

The car navigation apparatus 500 reads out the map information from the map 
database 510 on the basis of GPS information such as the current latitude, longitude, and the 
like of the vehicle measured as described above, and outputs the information to the liquid 
crystal monitor 504 via the liquid crystal control circuit 514 to display a map, while displaying, 
on the map, a mark or the like which is indicative of the current location of the vehicle. 

The liquid crystal monitor 504 has an operating section 516 including a power switch 
505, a menu selecting switch, and a switch used to set a destination on a liquid crystal screen 
as shown in Fig. 11, and information input from the operating section 516 is input to the car 
navigation apparatus 500 via an I/O port 518. 

Further, the car navigation apparatus 500 is provided with a built-in antenna 220 and 
radio interface 222 both of which are used to execute Bluetooth-conforming radio 
communication with the digital camera 400, a CPU 224 which integrally controls each section 
of the car navigation apparatus 500, a ROM 226 having operation programs and various 
constants for operating the CPU 224 stored therein, a memory 228 used as a work area when 
the CPU 224 executes a process, and a non-volatile memory 230 as a storage device which can 
retain various constants and information relating to the operation of the car navigation 
apparatus 500 even during power interruption. 

Now, the positional information transmitted from the car navigation apparatus 500 to 
the digital camera 400 will be described. 

This positional information has a data structure classified into display information 
and added-to-image information as shown in Fig. 15. The display information is a text 
information which can be displayed by the OSD 460 of the digital camera 400, and contains 
characters the number of which is equal to or smaller than the value with which the 
information can be displayed on the liquid crystal monitor 402 of the digital camera 400. 
Further, the added-to-image information is binary information representative of numerical 
values for latitude, longitude (degree/minute/second), and altitude (m). GPS information 
obtained by the GPS unit 512 is used directly as added-to-image information. 

In the embodiment shown in Fig. 15, the display information is a text information 
relating to the place name "Odaiba", and the added-to-image information is GPS information 
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representative of the latitude, longitude, and altitude of "Odaiba". 

Fig. 16 shows the structure of an image file with added-to-image information attached 
thereto and which has been received from the car navigation apparatus 500. 

As shown in this figure, the image file has a main image, a thumbnail image, and 
added-to-image information (Tag information). The digital camera 400 reads out the 
added-to-image information from the non-volatile memory 442 during photographing, the 
added-to-image information being contained in the positional information received from the 
car navigation apparatus 500. The digital camera 400 then adds this added-to-image 
information (Tag information) to the image file. 

Figs. 17 and 18 show examples of screens displayed on the liquid crystal monitor 402 
of the digital camera 400 in the setup mode. Specifically, Figs. 17 and 18 show screens 
displayed before and after the positional information stored in the non-volatile memory 442 of 
the digital camera 400 is updated, respectively. 

As shown in Fig. 17, before the update, the positional information "Harumi" is stored 
in the non-volatile memory 442, and "Harumi" is displayed as display information. 

Then, when the up, down, right, and left button 414 is used to select "Locational 
Information" (the corresponding portion is reversely displayed) and the setting button 412 is 
depressed, new locational information is obtained from the car navigation apparatus 500 for 
update. 

Once the locational information has been updated, the display information of the 
updated locational information is displayed on the liquid crystal monitor 402. In Fig. 1 8, the 
display "Locational Information" has been changed from "Harumi" to "Odaiba". 

If the locational information has not been received or is unavailable, "Locational 
Information" is not displayed or "Unknown" or the like is displayed. 

Next, the operation of the digital camera 400 and car navigation apparatus 500 during 
update of the locational information will be described. 

As shown in the flow chart in Fig. 19, when the digital camera 400 is set in the setup 
mode, date and time setting, photographing mode setting, number of pixels setting, auto-off 
setting, or locational-information update setting is selected, so that a setting process is 
executed for each of the selected setting modes. 

When the up, down, right, and left button 414 is operated to select "Locational 
Information" on the setup screen and the setting button 412 is depressed to set the locational 
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information to be updated (step SI 10), the digital camera 400 requests, via a radio 
communication I/F, the car navigation apparatus 500 to connect thereto (step S 1 1 2) . Upon 
receiving a connection request from the radio communication I/F, the car navigation apparatus 
500 starts an interruption process to connect to the digital camera for communication (step 
5 S150). 

Once the communication is established, the digital camera 400 requests locational 
information from the car navigation apparatus 500 (step SI 14). Upon receiving this request, 
the car navigation apparatus 500 obtains GPS information from the GPS unit 512 (step S152). 
Subsequently, on the basis of the GPS information obtained, the car navigation 

10 apparatus obtains a place name corresponding to the GPS information, from the map database 
510 as text information. The car navigation apparatus uses this text information as a display 
information, that is, the place name, to generate locational information containing the GPS 
information as added -to-image information (step S156). The thus generated locational 
information is transmitted to the digital camera 400 (step SI 58). 

15 Upon receiving the locational information from the car navigation apparatus 500 (step 

SI 16), the digital camera 400 requests, via the radio communication I/F, the car navigation 
apparatus 500 to disconnect therefrom. Upon receiving the disconnection request from the 
radio communication I/F, the car navigation apparatus 500 disconnects from the digital camera 
to end the interruption process (step S160). 

20 Further, the digital camera 400, after requesting, via the radio communication VF, the 

car navigation apparatus 500 to disconnect therefrom, updates the locational information 
stored in the non- volatile memory 442 using the locational information obtained from the car 
navigation apparatus 500. By storing the locational information in the non-volatile memory 
442, this information is retained in spite of the frequent turn-on and -off of the power supply 

25 to the camera. 

The display information is read out from the locational information stored in the 
non-volatile memory 442, and is displayed on the liquid crystal monitor 402 (step SI 22). 

Thus, the photographer can check whether or not the place name displayed on the 
setup screen (Figs. 17 and 18) before photographing matches the photographed location. If 
30 the place name does not match the photographed location, it is assumed that the locational 
information has not been updated, so that it is updated. 

In this embodiment, the digital camera 400 obtains the locational information from 
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the car navigation apparatus 500 by short-distance radio communication. However, the 
present invention is not limited to this aspect, but the locational information may be obtained 
online or via the memory card. Further, the display information displayed on the liquid 
crystal monitor 402 may be a map displayed on the liquid crystal monitor 504 of the car 
5 navigation apparatus 500. 

Now, the operation of the digital camera 400 during photographing will be described. 
As shown in the flow chart in Fig. 20, when the digital camera 400 is set in the 
photographing mode and the release button 406 is depressed (step S 130), photographing is 
!;"! carried out. Image data on the subject obtained by this photographing session is 
pj 10 JPEG-compressed, while a thumbnail image is created from this image data (step SI 32). 
j$ Subsequently, the added-to-image information (GPS information) is read out from the 
Jl locational information stored in the non-volatile memory 442 (step S 1 34), and is added to the 
^ JPEG-compressed image data to generate an image file (step SI 36). The thus generated 
\ image file is stored in the memory card 434 (step S 1 38). 

jhi 15 If it has been confirmed from the setup screen that no locational information has been 

1% set in the non-volatile memory 442 or unavailable information has been recorded therein, 

hexadecimal FFFF, indicative of unavailability, is recorded in each tag for the added-to-image 
information in the image file, or no tags are recorded. 

To determine whether or not the locational information is available, reception time 
20 may also be stored when the locational information is stored in the non-volatile memory 442 
so that the locational information can be determined to be available if this time is within a 
specified range from the photographed time. 

Now, other embodiments of the added-to-image information and display information 
will be described. 

25 In the embodiment shown in Fig. 15, the added-to-image information is GPS 

information and the display information is a place name, but the relationship between the 
added-to-image information and the display information is not limited to this aspect. For 
example, for digital camera used in hospitals or the like, patient information (display 
information and added-to-image information) such as that shown in Fig. 21 is used. 

30 That is, the display information displayed on the camera contains a thumbnail image 

of a subject (a photograph of the patient's face) to be photographed and the text information of 

identification information on the patient, and the added-to-image information contains the 
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binary information of the patient ID, the name of the consulting department (ID of the 
consulting department), the photographed part, and the disease name. The display 
information may be the text information of the subject name (patient name). 

The patient information shown in Fig. 21 is transmitted to the digital camera in the 
5 following manner: 

A card reader reads the patient information shown in Fig. 21, from a patient card such 
as an IC card having this patient information recorded thereon, and then transmits it to the 
m digital camera by radio or online. 

H 

J>i Alternatively, the patient ID is read from the patient card having this patient ID 

U1 10 recorded thereon, and is then input to a personal computer. The personal computer, to which 

s- sis 

;| the patient ID has been input, reads out the corresponding thumbnail image of a photograph of 

' 'J the patient's face and required added-to-image information from a patient database having 
various information on the patient recorded therein, on the basis of the input patient ID, and 

i'h 

1 4 then transmits these pieces of patient information to the digital camera. 

J;,;; 15 Fig. 22 shows the monitor screen of the camera before the patient information is 

III updated, and Fig. 23 shows the monitor screen of the camera after the added-to-image 

fit 

information and display information have been updated (to the information shown in Fig. 21). 
As shown in Figs. 22 and 23, a practitioner can confirm the patient to be 

photographed on the basis of the display information (the photograph of the patient's face and 
20 the patient ID as text information) of the patient information displayed on the monitor screen 

of the digital camera. As a result, the photographed image of the patient can be exactly 

associated with added-to-image information to be added to this image. 

In this regard, the external device transmitting the added-to-image information and 

display information to the digital camera is not limited to this embodiment, but may be, for 
25 example, a personal digital assistant or a mobile phone. Further, the added-to-image 

information and display information transmitted to the digital camera are not limited to this 

embodiment. 

Furthermore, in this embodiment, the display information is displayed on the setup 
screen of the digital camera. However, the display information may be overlaid on the 
30 subject image (animated image) already displayed on the monitor screen, in the photographing 
mode or may be displayed on a character liquid crystal. 

Alternatively, the display information, together with the added-to-image information, 



26 



may be recorded in connection with the image so that when the image is reproduced on the 
camera, the information can be simultaneously displayed. For example, the binary GPS 
information and textual place name information ("Odaiba") may be stored in the image file so 
that "Odaiba" can be displayed when the image file is reproduced. 
5 As described above, according to the present invention, when the added-to-image 

information is loaded from the external device and recorded in connection with the 
photographed image, the display information relating to the added-to-image information and 
; 4 which can be recognized by the photographer is displayed on the display device of the camera 
;; | together with the added-to-image information. Therefore, it can be easily checked what 
. 10 added-to-image information is added and whether or not the added-to-image information is 
*| correct as information to be added to the subject image. 

11 should be understood, however, that there is no intention to limit the invention to 

3 IS, 

3 the specific forms disclosed, but on the contrary, the invention is to cover all modifications 

I.!! alternate constructions and equivalents falling within the spirit and scope of the invention as 
I ill 15 expressed in the appended claims. 
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